Effects of growth medium and cyclic AMP analogues on the cAMP-induced differentiation of F9 teratocarcinoma cells.
F9 teratocarcinoma cells differentiate into parietal endodermlike cells when treated with retinoic acid (RA) and cyclic AMP (cAMP). We have previously found that F9 cells can be induced to differentiate by treatment with cAMP in the absence of RA. In the course of determining why other investigators had failed to observe cAMP-induced differentiation, we found that the growth medium played an important role in determining the response of F9 cells to differentiating agents. When F9 cells were grown in minimal essential medium (MEM) and treated with either 8-bromo-cAMP (8BrcA) + 1-methyl, 3-isobutylxanthine (MIX), or dibutyryl cAMP (DBcA) + theophylline (T), they differentiated to parietal endodermlike cells without any requirement for exogenous RA. However, when F9 cells were grown in Dulbecco's modified Eagle's medium (DME), DBcA/T failed to induce differentiation alone and required exogenous RA to induce formation of parietal endoderm-like cells. 8BrcA/MIX alone was still able to induce some differentiation, although the extent was not as great as those cells grown in MEM. These results could not be explained by the different growth-promoting properties of the two culture media because there was no difference in the doubling time of F9 cells grown in either medium. Likewise, RA and cAMP both inhibited growth to the same extent in either medium. Inasmuch as almost all published reports on F9 cell differentiation have used DME as a growth medium, and RA with or without DBcA/T as the differentiating agents, these studies would not have had the appropriate conditions to detect the cAMP-induced differentiation of F9 cells.